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^z^-ofl ^Vo] sfl^o} 3 ol» nl/^Ml S^^- ^ 5a ^ AH *im 141 # 

*r BlAflA.^ Sfl^ ti>£^ ^] n ^ o} 7lM£]o1 5£4. #5^1 

*}^7 7l|olH ^*}JL, ^"71 Tfloje o^ofl > AV 7 1 tiVt^ofl <g<*.g- ^ 

te^l aflS^t]-. *im ^71 711 °1H ^ 7^-^- ^ o>q^ ^^^] 

5^4, 4<>lH 7^o]6\) ti]*fl >^7l MOSB^^l^Blo] ^o]7l- D] ^^^1 

4. 4^ M0SH^4^i^ AH Jl4» #4i4 ^ ^ 5U4. 
£ 1 
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sMl^ ^ ^ *ll {Semiconductor device having a recessed 

channel and method of manufacturing the same} 

£ l£r t§M3^ -|UH lofl uj-g. MOSH^^l^B^ ^£olcf. 

.£ 2a ifl^l 2m^r £H -£^l*r ^11 l°fl M0SH€*l^s) ^-g- 

-£ 3^ ^ aJa] oj] 2^1 4€- M0S H^l^&M ^^^ojcf . 

5. 4a tfl^l s. 4e^r £ 3<^1 aJa^ 2 cHl <^*r M0S H^l^E^ 

£ 5^ ^Ajojl 3 o]l rcfs. M0S B^l^Ei^j ^S^t}. 

£ 6a vfl*l £ 6d^r £ s£X\d\] 4^1 ^tr M0S E^liE^ ^2: fHJ-g- M-e}^^ 

£ 7£ £ 5^1 M0S B^H^liBiS] ^-^£olcf. 

£ 8a tfl^l 3E. 8d^r £ 7<H1 £ 5«fl M0S H^l^E^ ^ 

£ 9tt ^H] 6<*l| M0S B^l^e^ 

£ 10a -£ 10d^ £ 9<H1 ^3 -gAH 6°fl ^tr M0S H^^l^E^ alls 
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£ €■ ^X\c$ 7 oil <4€- MOS H^^l^o] ^^^olcf. 

<13> tjVjE^ .H^S^l MOS H^l^^l 711 o]E ^Itt "A"?- #4iS\JL 

. -^7] TflolB #±6\) #7] MOS H^^liE^ ^ ^o] <*a} #^#7)] Sl&t}. 

MOS H^^l^E^ ^ ^o] 7 > « ^^H^l ^Tjiq- ^^^1 n]*^ ^ c 

3]<^ <8^M ^31 ^ A o V -i- iL4(short channel effect)^ th=k i& 

^jEl w <g<*<^ ^ofl n^ef sflvgo] ^*V7fl s)<H S-^ ^(threshold voltage)^ 

^7}-^-^ Jl^fCnarrow width effect) 7} i4E}\+£f. 

<14> n}^, 71^; ^sq^ 711 olH ^Itt ^^171^^ MOS H^l^Ei^ 

Ai7l7l ^ ^ 7 >*1 y ^*°l ^ 7im£U $14. 

<15> oj^. ^. 7fl m.^ ^iL ^l2002-100762Sofl^ ^B. ^^l ^ t> ^713 «J-*1 

*>7l ^tb MOS B€*l^ ^ « 0 v^oi 7 flAls|<H fltf. # 7 1 ^ ^j±6|| 7fl « 0 v»H 

7flo]B ^d^-i- ^^*>7l ol ^ofl TflolH #^g- ^^*>J1 ( #71 DlPl 711 # 
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^ ^ ±$L + / -E-Bflo] ^^-i- *§^4. 0)0]^ t ^7] #*IH AVSJ.nV^. ^ 

^4. A o V 7l 1=H TllolH ^-g- ^^>J1 °1<>M #7l Tins. o>sflofl ol^^l^ ^^^1 ^ 

-¥-* ^l^th ^-71 ^zj-^ y-g-ofl <^l^^Ai<i ^^ c Hi cfl^^^^^ ^ 

<16> %7] #7} TIMS ^ ^z^H ±SL^/ =efl<?l 

4°^ *§ns. ^ $Zt}. oj-^, M0S H^l^^ ^-^ ^<y-o| -g-ols}cK zl 

2-14, ^71 ^§ofl o^fl M0S H^^l^B]^ *fl^ <3<*o) TflolH ^o] ol^ S 

<17> 5£*>, D l^"f^ 4*1 ^16,413,802^^^ 4^7^ ^ *fl^ ^(finH A^.^/ 

^eflol <^<* AH°fi ^1^51 Jl ^7} ^ * 4^ ^iS tIMH ^i^-ol ^^l^r ^2: 

M0S H^l^E^f 7flAlsl<H $14. -$7] ^ M0S B^liBHl 4*r^, ^ ^ 
\i Jl4( short -channel effect)* #^1^3 $14. ^4, ^ MOS H^iE^ 4^ 7^ 

^ ^°1 7flolH4 4 H oH^ 44 ^*S^>7fl ^^£l7l uA-g-ofl *fl^ <ge? ^ ^i/=5]lol 
°1 *r*l*Hr ^3°1 Ti^Tl] 5] ZL, *fl^ ^7} ^o]Urd\] ^^^/=^o] ^ fflsflAl^i 

(junction capaci tance)7> 1r7}^}^ ^tA?} $14. 
<i 8 > a o v,-*V «j-i^ol<2.1oil3E. ^-<|RV Tflols sfl^oflA^ ^^^ol» --^^ 

*8=#*1 71^ « c V^ol *flo>£H $14. *H£3 ^°1» #7M7l7l ^SlH^ TlHB €>B^ *fl ^ <3 

£^ ^4*Kr y ^^°l ^3^7^ $Icf. s.^, tfl^ni^- s.^ ^1 10-0344733^^1 ^ ^1^3 

^^^1 H^l^l* ^^*>Ji, ^-4 H€^l^l *1^M1 TflolB ^^aI^Izi, ^-71 H 
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<19> #^*> ^ofl sl*>^, Aiz^l ^*fl £#(damage)ol 7>«fl^jl, M £} 

<20> ^^M, ^. ^! ^.^-8: *Hl*>7fl ^ ^ Jl^ 

<21> M. #x$<i\ ^2 #7l HViE^fl #*1«- *fl2:*Hf IH1 tiV£^l #*1^ 

# *H^*RrHl 

<22> #7]$ ^1 ^*>7l ^rx$6\] 4s ti>£^ ^ fe ti>£^ 7l##ofl ^ 

#€ ^1^. #7l ^Ela sflEHMl TflolB €^°1 *§#£H 5tU, #7l 7))o) 

<23> Q i $\is}T&, tiV£^l 7l^ofl 6flEjti 3fl^; 

<24> A o > 7 ] oflEjy. 2fll=i#ofl Tfl^H 

<25> #7l ^1°1B #^1 <8=^°fl #71 7flo)H Sl^^H #7l Til o] E 3^0} 

<26> #71 TllolH #^3] #-^-01 ^^o 1 | ) A o > 7l oflSl^Al^^Hl ^1 

<=>H; ^ 
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<27> #71 TflolH <£^H|, #71 oll^JM^o)! ol^ ^ ^ ^ 5L^> 

<28> ^ Cf^ ^ofl o^^, a> £ ^ 7l^ 0 Hl oWHlJ± sfllg; 

<29> # 7 } ofl^y sflEi#ofl 711 °1 B 

<30> #71 TflolB ^^-#^1 ^#S)<H 5^ 7)MB ^e)*M^fs 

<31> #71 TflolB «£^°fl #7l 711 °1B ^#^lul, #7) Til o] E 

#^7> ##5l£^- #71 TflolH ^ol^cf ^ ^ol§ ^ oll^EjjAl^^; 

<32> *\}l*M 91°\*\, #71 TflolH £^-o] ^j=l ^ #7l oIlsxlEflAl^^ ^Jf<H#ofl 

^€ TflolH ^n}-; 

<33> #71 TlHH ^Jfo] ^6fl f zl^jl # 7 } 6fl 3} lHj ^ <g##^l ^ # £ ^sfl 

<34> # 7 } 6fl3qU|Al^#c1| #7l rSiJflolA^} ^#4g <3 °] £|* ?1 *1 *Kr ^ 

^SlA>olcs; ^ 

<35> #71 711 °1B ^^l °c^H, #71 Tll^lH £^H| 313- , #71 6f|5]€| 

#^1 ^#3^ SX^ LDD ^ #71 LDD <3<^H #71 ^5q^Al<g^o.s 

#7l 7l^ #-¥-^1 7>*1 ^#S)<H 5U^r HDD 5L^*Hr ^^-S *Rr «KE*ll 

<36> #7l*V *fl2 ^-i- ^*>7l ^ofl ^>£^1 #*13 ^1^ ^ofl o)s->^, 

*fl^ ^^*>7l W <5«B1W 3)1^^- ^l^tVcf. C^ofl, #71 <5flB)y. 5fl^^A o H 1( 

O-flElH 3fl^^ ^olE ^ c^o^ i^Hir 711 °lB 7H^-^-« «K£3l^§r ^#^>J1, #7l 

54-8 



1020030012793 #^ 2003/10/17 

TflojH 7fl^« nfl^Rr TflojB #^g: TjHB °<^°fl , *KE*I| 

#<Hl 4i.2-i/J=3fl<?] lr^# ^-§- ^11- 42i^. 

<37> £ fJ-^ofl Sl*}^, #7] MOS H^^l^Bi^ « #71 Tfl o] 3 ^ 

Me} ^ ^ £Z<=f. =i ^7} TflolB ^olofl ti)^ ^1-71 

<38> MOSB^H^B^H *fl^ ^ <$<*^ #&*\ ofl^EflAl^ ^#«H <2] S}| 

<39> o]f% t a. ^^^.4. 

<40> £r a>£^l #*1<£I MOS B^l^E^l tfl^H ^*lcf. 

<41> je^*] ^-S] <^^ol ti}£^l 71^1 M0SB3l*1^7} #7] «V£*fl 

-^-^^MbKSGODS. ol^o^cf. ^ ^-7} 7}^ tf-M iHefl°jE (strained) 

<42> Aj-7] tiV^^l 7l^r^ 0 Hl ±7-} ^ ^^ofl o]*fl *V^5l oA^ti. 3fl ^ o] ^ 5^ ol 

Cf. Aj-71 ^Bjti Sfl^ofl^ ^ cg^ ^ ^<*# ^^\7] l-^l-o] ^olx,:^ o^. 
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#7] TflojE AV 7 ] ofl^EjjAl^^ <fl S ##-^-1- ^Cf. 

<44> ^-71 ofl^^M^f^S. TllolH ##4^ <£^Hlfe iS|l°H7> 

SiONTllI^ nvo.^ ol ^o^tf. ^"71 i-R-^^fr g±r ^ M D -|2l ^S^tt Ta 2 0 5 ^, 
TiO^, Al 2 03^. Y 2 0 3 ^, Zr0 2 ^-, Hf0 2 4, BaTi0 3 ^, SrTi0 3 ^ # ^ 

5*4. 

<46> ^>7l TllolJE °o^^ <««]X|<*f^l|^ <^^o] ^^.^ *J = ^ 

«J ^HH #71 ^71 ^jq^jAlcgA^ Aj-H.^ ^^s)ol ol 
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<47> igj-tgo} 4 f ^Aloflofl 4<5}^, #71 #7l <>l]5q^Al^^ofl # 7 | 7]^ 

<48> 7 ># *}&*\& S]*}^, #7l <3 ^ #7l 7fl o] B #^-ofl Oj^H ^ 

£M 5^, #71 o^^O^o] AVJ^dl <§^*l°} flfe 3iol7> #71 6fl^H| 

^l^M ^^1^4 lr^# °§^°1 LDD £ #7l LDD ^^l °J^^> 

^ #71 <«aW<af l o.3.Jf 1 H # 7 1 7]&Q #^-^1 <S#£M SUfe tiling ji^s.^ 
# HDD 

<49> # 7 1 aV^sfl 7flBl^5l ol^ *j=#/.l7l7l ^ *H #7l TlMB #^1 SHfofl , 5 

^ #7l TflolH ^4 ^jjL ^ #7l TllolB #71 oIl^BijAl^^ol # 7 1 Til o] B 

<50> M. ,£ c^s w}^-3]*V ^AHHl S^}^, #71 ^]El «. ^EH^r #«-ofl #7l TlMB 

<si> ^4 MOS B*ffl*l^°ll 5a<H*lir, #7l 711 °1B €^ 0 o^°-5. ^ JELeflo] 

oj^o] «g^SH A o V 7l TllolB ^nVoj # ? 1 TlHB 4l^O_B ^#5)^ 

*8^3°1 nfl^ofl, #71 H€*1^<J) ^ ojo^^ # 7 ] ^ojB 7^ ^ o>u| 4 

^ ^*>*1 <3#£4. 

<52> ^, #71 MOSB^l^TT #7l TflolB ^4 ^olB4 B^B4 i-E-i *fl^4 ^ol7> 4 

^Tfl ^^£l°B S>H*H #^1# c-l^-u-l :n^33M^ Si 4. 3=th #7l MOSH^l^el^ $ 
^ ^ol7> ^7}£H ^B Jl^H 4*ti iH^Hr ^ #4. 
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<54> ^jAl^l 1 

<56> s. 1-8: ^el^-&-°J#e^lEi(SOI), Tfl e n>^--^-<y #efl o] (SGOI )S. 

^£^1 71^(100)^1 Sfe ^^l B 

31*1 i4 £3 ^^^1 ^ ^Bi-(102)ol ^€4. ^HHH^r SOI 7]^ ol|s 

<57> -S-71 SOI 71^(100)^8: ^ 7l^-(200)^Hl nfl^^ Xj-^ ^(lOlH ^l^ul, <#7) 

Af^-l- ^^(101) ^Hl ^el^ 2L^r ^^l^l"^ ti}£^l #^#o] ^Sjo] 

5U^. #71 SOI 71^(100) al-S.^ ^11- ^*Rr ^-f Efl^l^(latch-up)2l- ^-g- 

7^ lHM7l*l g^tf. g^j., ^7} *3E*H (semiconductor meterial)^ *flU^ 
^(101, a buried oxide region)^ *]3L*!\ &7)] *£<%£\E.g,, #7) #5.t${ #^-£- °l-g-*H 
M0S H^^l^# ^SRr ^-f EJllol^ ^sflAl^^i- 2^5^ ^ 5^ Jg-^j- a* 

<58> #71 SOI 71 #(100)3 ^°fl #*flS r fe «l£^l #^f-g- ^-e) STI (Shallow 

Trench Isolation) °l-g-*H sflEi^H oflElti. sflBi(i03H ^l^M ojtj.. Xj- 

71 ofl^ti. 5^)^(103)^- ^-sl ^^o) AV3j.Bj-(i02H ^efl >§<3l^cj-. #7l 6B 

El« 2fl^(i03)^l^ ^ <83 ^ *im °o^^- «l^*>7l l-^#ol ^<$B\o] oicj-. 
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(127)^ ^4t, #sl^£le^2l- ^ °l-¥-<H*!4. s>7fl # 7 j ^ 

°1B #^-(127)^ 5=^3 #sl^2l ol^ol^l TllolH 5l]^(124a)3l- #7l 7)]o] 
B sfl€(124a)^Hl *8#^ ia^B ^BlAl-olcsq. ^-o. ^ojH ^ ^E)A}olt= 3ifl^(i32a)^-S- 

<eo> a o v 7 | ^ojB *1^-(127H ^ #7l ^El«. 3fl^i(103)#^ ^^aiAl^ wj-^ofl o^fl 

^^H^UlO)^ *8#s)<H SXA. #7l ofls^l^UlO)^ ^Bl^., SiGe, GaAs, 
f^S ^l^^l^. 

<6i> #7l tHHB ^^(127)^1 S}Jf ^3 #71 ^10^(1 10) 4 y\] o] B ^(127)^ 

^ ^$H*f ^^BV(122)ol ^#^cf. 

<62> £ Altl ^o], #71 7lHH ^^-(127)^ #71 ^3XlUjAl^^(110)O.S-f 

#*-¥-(125)» ^Hr^f. 

<63> #7l TiMB ^^(127)51 s.^(125)^l ^ A oHl^ isl]olA-](i26b)7} . 

#71 i5]]olA-l(126b)^ #5* ^el€- iE^ ^5)- ^Hl^-4 ^ fls ^ olji^ 

^21^ ^##4 ^El^- ^5^##-i- ^r^SLS. ^S. 9XA. 

<64> #7l ^3flo]Ai(i26b)2l- t^b #^-2} ##-^(125) ^ ^^l^fKllOMHofl^ #s|- 

^el^-4 ^--8: #sH§-JL ^s-cH^i ^nj. s]lBi(i26a)^ <&z±. 

<65> #71 7flo]B ^^-(127)^1 <£^o] ^jqiflAl^^dlO)^) Aj-^ofl <g<*o] ±o_^/E^ 

^91 ^^(130)^1 ^#€th #71 ^Li/=efl<?l ^(130)^ #71 ^o]*\ ofsfl^l #cfl3o_ 
3. SI^tt LDD ^(llOb)* if^U LDD <3<3(110bH ^^^^i #7l i 
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^( 130)«>1 ^5=M $x^. 

<66> HV^^Tll^, ^7) LDD <S^£r ^>7l 7flo]B *13«H 

^1^(110)3 5£fe Sol7> 4>7l ofl2]EflAl^&o) ^j^cf 

z^sm- ^€4. 5Eth dliii/^eflo] <3<*j(l30)£: ofl^^M^^M ^^W^ ^ 

£ 3r£S <8 3 (130a) 4 ^^H^ ji^£o] * + ~ ^^(130a)^l #7] aVESfl 

71^(100)21 oflEla sflEl(l03)2l tf^afl ^l <&#Q6\ <3<*(l30b) 

<67> ^-71 i^i/JE-eflol <^^(l30)^fe #ej^el^ ?1HH 3fl^(i24a) A G H1 

TflolB ^ ^slA>oi= 3fl eh (132a) 4 ^el^H^ ^ ^3 

a>oi= 2fl^(i32b)oi 9X^. 

<68> # 7 ] M0S B^l^EHHfe, 3^ CS. *fl^ A o V 7l Tfl °1H ^ 

21 ^>Hflofl 31^ ^El« 2(1^(103)21 0}T_1S}- ^-71 TllolB ^^(127)21 <£ ^igo) 

f>}»-77}7) <£^cf. ^, #7l M0S B^*1^2| *fl>i ^ol^ ^-71 TflolH ^^-(127)21 s-^cf 
Cl ^711 ^£4. ^71 Tllol^ ^^-o^ o^j^s ^Al7l^^H 4iH ^'iL^l 

2l*> ^£ 2^3^ ^ $14. 

<69> £ 2a ifl^l 2n^r ^HH 2| ^ M0SH ^ *1 i El 2} wj-^^- q-E^xfl^ ^^£#014 
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<70> £ 2a* ^d^m, ^^^-^-^^ellolEiCSOI) 21 tt 711sp>^-^--o]^si1o]b1 

(SGOI)S. ^}^o]^ &5L*\} 71^(100)^ #Jf6fl f-^-^o] h«*1 ^ £-5] ^«8*H 

<71> Cf^l, -*M SOI l&E*f| 71 #(100)3 ^3 J± <8^(103) 

M0S H 31*1 ^ ^ ^ <3<2Ei# ^^^cf. #7l M0S H^l^E^ E^ofl 4^ 3^ 

<72> £ 2b« #7l ^E^ti. 2flli(103)ol ^sjo] o}i=, # 7 j 7l# #ofl *1 3} 

^>S]-^-(105)# *8#th=h A oM ^>5l-Bi-(105)^r <i#s}- S ^ CVD«o v ^Hl 3= 100 

vfl*l 200A3 ^v\]s. #7l #s|-^(105)£- ^ ^}-£- ^M^i ^7] <5«E)J± 

3fl^(103) 3L^°1 £#5^ ^ a 0 >^tVq-. 

<73> ol^A^ AJ. 7 ] ^g] A>2}.nl. (105) sg6\] tfu] 7)}o]^J%- ^5|-^-(107)* . #7l 

*1 711 o]E^ ^SKKKtf)^ CMP^°lH <gn>5l^ ^-^1^- J73l*M ^^jv*].^ XI 

°1B ^3 ^°1 iL 4 el ^£ ^-^s. ^AHloflA-1 ^ sJ-jl 7} S}^ Tflo] 

— fe°l7> 1500A^1 ^ JIB^H #7l dH TllolH-g- ^51-^(107)^ ^ 2000A^§£3 

<74> £ 2c* ^hS*}^, A>^1 AlZl- ^cHl 3*11 #7] DH 7llolB-§- *i 3^(107) ^ ^ ^ # 

5^(105)3 ±$ ->M1# ^>^^S. ?i^l #71 Wl 31 AV^ul- sll 105a) ^ cM 711 

°1B 3flU(107a)°l ^Bfl^ d^l TllolH ^#(108)* ^#th}. #7l u]u) p])o]B. ^ 

S#(108)£r TllolH ^ <^<*# ^3^V7l 31*11 ^^slcl-. Aj- 7l ^nl 7flo|B. ^ 

S#(108)3 s}±r TiloiH ^3 ^d^-^- *>tf. 
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< 75 > £ 2d!- -S-71 ^Bjti. 2()^(i03)ofl ^€ 3*1 TflojB ^#(108)^: 

^Al'M ^^1^ ^aiAl ^#(110)^8; ^W4. o.^, 44 44 

TflolH ^#(108)3. ol^r TflolB 7fl^# ofl ^ Hfl a] <g^( H 0 ) o] 

<76> ^14^4^(110)^ MOS H^4^4°fl4 *flV§.g- ^oluf. # 

7] ^5q^Al<i^(110)^ ^-7) 4*1 7\}o)^ 108)^1 ^lil4 ^ ^*Kr 

a}^^. #7l ofl4^4^#(110)£r 4 10044 1000A3] -^MIS. ^^4. 

444, £Al^ £o) ^7] 44 TflolB ^#(108)^ <Hl 4 ^ 4 <g#( 110) .2.5.^4 

3Hr4. 

<77> ^1-71 44 Tflc-lB ^L^dog)^ s.^oH ^3°! 5^ #7] ^14^4^(110)^ ^ 

-gr 44 MOS H<a*li^£l ^fl^ol ^^^cf. ZZ.4JB.5., idTfls} MOS H$4^3£l ^ 

44 #4 ^14 ^^#(110) 4 rf^>7ll €^*H MOS B^4^4 ^ Tjol^. 3-^ 

<78> £ 2el- ^4^, #7] o1l5i)^Al^^( 110 ) A>S}-^-(102) ^ 44 Tflol 

H ^1-(108H4 Jf44 X^l 100 44 200 A 4 ^4#S 4-r- 

o]^\ ^sj-^- 4-44 4-(n 4 ).g- *g^tb4. A o v 7l ^4€- 4°144(ll4)^ #4 <^4<a}X|<i 

#(110)^- tL3L-&}51, $-4? ^cH14 7=] 5^ #44^ X\ o\) H^l^H^ ^£L^444 44- 
* ^44^, CMP^<*I144 44" 444-4 4^ 
<79> 0]0]X] f Aj-7l ^E]3. e}oll.-lEV(114) Aj-ofl ^1 ^4^ A>g).nV( 116 )^. ^^*lcf. 

A oM *fll ^4€" ^44(116)£- #4 4l ^El^ ^44(116)<>fl4 ^7> 7H> ^ ^^Ol Aj- 
7l 4*1 7iHj= ^2:^(108)^4 ^Tfl ^^*>£^- ^^^4. ^, ^"71 ^1 ^S}-^(116) 
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£r <#7] ^31^^^^(110)6.3.^ ^S\o] ol^ JjL-g.^ C^l 7flo]B ^#(108)^ ^H 

<80> £ 2 f» ^"71 ^1 ^-g- AVg).n]-( 116 )ol 7 ]5go\) CMP *r*S*H 

#71 ^11 ^sl^ ^^-(116)^- ^S^H ^11 ^3^- W3Kll6a)# tb^. °1 

«fl, ^-g" e}ol^(114)^§: Al^^-^o.^ ol-g-^c^, ^^ol 

o^ %5L CMP ^^-i- 3 <%7] £-H t]]o)^ ^S^(108a)ol a^oft ^#£]H^=- ^ 

<81> £ 2g» %^*>^, t-H TflolH ^2:1- ( 108a ),§: *ll7^H #7l <H1^^a1^^(iio) 

^ TflojB 711^(120)1- ^W*}. dH TllolH ^S#(108aH # 

71 U-H TllolH 5flBi^ olA].^ i^K- ^46fl^. A>-g-^ ^Al ^ZV^UI-. o] xtH , ^71 DH 
TllolH ^2:#(108a)^ ^ ^&°\) ^ # <5Kr ^# eHM^ v (114)H ^^6.3. H}7]s\o] 
#7] TllolH 711^(120)1- ^£r*11 2folu|rt 2flE}(114a) ^:^>7ll ^cf. tr|-EH, 

*U ^-g- ^5KKll6a)£: ^"71 TllolH Tfl^f(120)^ ^d\] , HAl*V w>s^ ^ol ( 
^•71 TllolH Tfl^L( 12 o)Ht} °Jr?} M.^ ^H^- TllolH ^ Tfl^(120a)l- 5Hrt}. 

<82> o]o]^ t # 7 ] ^p] ^ojH ^ ^^Hl ^13^ t^s] AlsJ-nl- 3fl^(105a)^r &q 

TlM- 21^ ^TRVt}. 

<83> H 2h# #5:^, #7l TllolH Tfl^Jf (120)2} fi^l 30 ifl*l 200A^ Til 

°1H ^>5l-^-(122)^: *g^W. ol ufl, a o v 7 i ^jolH ^-^(122)^ #7l T1HH Tfl^f(120)» 

JL^SRr #71 ^4#^r ^ ^7H1A^ 1^^^ 4 V 7 1 7^1 olH Tfl^-(120) JL^I 
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#7] 7)}o)B. #3^(122)^: -8-71 TflolH 7^-^(120)^ £^<M <*fl 4 H| A] <g#( HO) o] ^#5] 
<H ^^H 1 ?}- ^€4. ^^^.S, TiMH 71)^(120)^1 ^ ^71 7flo]H 

7fl^(120)<Hl ^*fl 2t#^ 1=1*1 3flB}(H)3)£l fi^^H ^^*H t1MH AV2fnV( 1 22)^ : $ 

<84> >y- 7 ] 7fl°lH ^^"(122)01 ^3<H Sife ^olB 7 fl^f (120)4 

TflolH 7fl^Jf(120a)t- "flU^KS^- 7fl°lH <§^-g- 5L^#(124)# ^Tfl 

tIMH ^^-8- £^#(124)^: #2]-Msl^, #2l^3€- ^ ^Sl^ 7flsp>^-o] 4^ 2L^ 
^f^i ^^1" ^ ^joJoflAl # 7 1 TllolB ^^-g- £^#(124)^ J£J§^ * 5^2-] 

^ W 71^- ^-ifJ-ifH ^fl *§^4. 

<85> £ 2i# #7] *Hl A>3KKH6a)°l i^t^^^r ^7} tIHb 

^^-§- £^l#(124)^r CMP^ AB <go}-^-4. A c v 7l CMP^-^^r ^1 4>5Wll6a)4 

<86> Aj-7l CMP s&7] TflojH 71)^(120)4 TlWlB 7fl^MKl20a) vfl^^r 

AJ-71 TflolB ^4j-g- 5E3l#(124)°l ^-711 £H 711 ©IB 5fl€(124a)^l ^€4. 

<87> s. 2j» ^-71 ^Sj-i- 4 o m4(114aH AV 7 ] ^! ^^1^ 

4>3H-(116a)-§- 3^ SEtt ^ofi ^«fl ^171^4. ^-71 ^oluinv (lla )o. 

Aj-71 ^4^Al^^(H0) ^JEL A>5j-n|(102)ol #7] £*1 *\ Zj- SEfe ^Z]--g- 
E-l ^Zj-£]^ ^J-gr «oMtb4. ol °H, ^71 *l2}~§- S}omn|( 114a) o. o]a>o. ^^-^ 
^}-§-*H ^ ^4*H A7\^. ^7] oll^^Al<g^(110)# ^#^4. 
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<88> 4^1, #7} ^^l^fKllO) ^ t#€ #5^^ 7fl°lH sfl^(i24a)^ -tf-^^r 

^S.^ CVD 100 5. 3 ^ n^S. wl^ #s^<2] .^2 ^5}^ #3^(150)^§- ^ 

<89> a o v 7 ] t11o]e sflH(124a)^ a>JL ^>7l ofl az| ^a] <gf^(no)^ tfJfcfl 

tiling ^ #7l MOS 2=^*1^ 

2] Efogofl trfE} B, As, HLxr ^ 3^ HL^ 5^ o]^ s. - oirf. 

<90> Al-71 °l£r ^ ^*fl #7l TflolH ^1-(108) 

oflSl^Al^^(110)S^ 6 >2fl^ ^ *«1 1-^1- ^^(110a)ol ^€^f. A o V 7l 

*fll 1-^1- -5^§ «8^(110a)£ #7] <W ^1^(100)3 S.^S.^ 200 ifl*] 500A^ 
Qo]M. ^B^^]^ *fll 51^ ^^(110a)^ ^-71 

^^^#(100)^ ^Jitf n ^2)-, av 7 ] ofl^aH^f-UlO)^ ^sq- #7l 

*)U ^ <^(110a)^ *M3 M 3 5.^1 H^l^B^ ^^^o] 7 > # 

71 TflolH 3m(124a)^ <3#£M ^£4. 

<91> ^Al^lfe Q®*}^, >S"7l *fll JE^§ ^^(HOa)* ^^tb °1 **fl A o V 7l oH^EflA]^^^ 

^-Jf^o] cgo^} Aj-7] ^! r^sg <g^(ii0a)3|- ti>cfl^ e}<^ S^M?]^ l^(halo) 

<92> £ 2k# ^7} *\}2 -gelS- ^Hl fJS^-g- ^ 100 ^H*l 700 A ^ 
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<93> °]*\*\, #7] ^zJ-sH #el^e)€- 711 °1H aim (124a) 3 

#•#^(125)3 #7l ^*|°H(126b)« #7l ^12 #^-3(150) 

-i: *}4*H ^« ^TiSH #7l isflolA^(i26b)°fl 3*fl ?JtH€ tf7J4. II 

3^. 5LA]*V «>2f ^-ol, ^7] ##^-(125)3 Hj^ £ ^3llolA^(i26b)^ o>Bflo|) <£^H 

3fl€(126a)7> ^^s)Ji, #7] ^33" 2flH(i26a) A oHl ^1^-^^ 
°H(126b)7> ^^^cf. 
<94> a o v 7 i i5flo]A-l(i26b)fe f-sfl MOSH^l^E^ LDD i-S-i *2 

<3^3 LDD<33# fV^^cf. ^, ^-71 i3flolAi(i26b) 71^3 ^ #^3 LDD <3 3 

o] ^3^r 4# ^*Vtf. 

< 95 > ^#3 3*ti ^^3. ^3.^. ^i=. A>^5}-^o) cj-^o} ^cg-.^^nf o| 

>H(126b)« £Al^>^xln> ( ^u\. ^Ajofl ^3 A>^-^-4 ^3 ^2(-nV^ Efl 

S #313 ^*M*l(126b)* ^#*H, M0S B 33*1 ^3 3 

<96> £ 21* ^S*}^, #7l ^3flol^(i26b)« ^3«Hr #3 ^3^- TflolH 3fl^(i24a)# 

°l^r #7l <Hl 3^*1 ^#(110) ^>2flS 3^3 Jl-^-iS. 

#7l ^l^^Al^^dio)^ ^-71 iii £ JELefl*] <3 3 (130)3 
<33(130a)# *g#t»-3. ^, Aj-71 1-^1-3 ol^-cg ao] ^ ^s)ejia1^^(iio)3 ^*fl 

Jit). ^51^- a^«H 33 ^3 #3 #^ JI^5L3 <33U30aH °J]3 

w. ^(103)3 a^^-3°11 JI^S. lr^#3 <S3(130b)-§- *|#SRr ^Jo] a>^*>cf. rnj- 
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B^^liB^ ^SL^i ^ J=efl<?l <3^(130)£: <%*\ ^iHllOHl ^ JL^-S.^ 

lr^# °j^(130a)4 °-^tL S^C 103)£] fi^Jf^H ^€ -H^-SL <3<3(130b) 
i^-W. wV^S'Mlfe, #7] ZL^g-S. l-£#4] ^^(130b)^l a°l7V $J= 200 ^*1 500 

< 97 > ^-71 o]^g- o] ^6j| <^b]^ a o V 7 ] ol^s^. ^ 

<98> A o V 7 ] ^1-^- ^-71 i3|H*|(126H ^§fl Jf <^ o1]3X|BjlAl^^( 110)^ <=>} 

HflS ^^^Jl, ^-71 (126H] 4]*fl 7^^1 oIl^^Al^^dlO)^ 7^ o>2fl Jf-g-ofli^ 

ttH2H, i5flolAi(126)^ 7^ o}e]H Sfl^S)^ cgctfo. 

(126b)4) °^SLsL o]^o] ^og^ ^ <^ c] ji^o] <^<* <y ^ <^(130) 

<*fl ^ ^5L» ^ LDD<^(110bH €4. LDD^^CllOb)^ #7] ^*)H a^ (126) 

^S] U-^= nMH 200 700A ^ 3H=rCh 

<99> £ 2m^r #2:*>^, #7] ofljx] a] <g^(110) ^ TflolH 5fl€(124a)^- 

ofl 711 o]B ^ ^slAl-ol^ sflH(132a)5l- ^ ^e)A>olc 3fl^(i32b)* ^ U^tb 1 }. #7l 
711 °1B ^ *JB]A}ojT= 3fl€(132a) ^ ^5]a>o];e. sfl€(132b)^r ^b]aM 

<ioo> # 7 ] TflolB ^ *Je)A}o]jE. sflBi(i32a) ^ #7] ^4? ^z\*\o]iL 3fl^(i32b)^r 

^, ^-71 #e)A]^^. Tji 3fl€(124a) ^ dtiLi/ ^efl^C 130 7]%Kg- ^a]^ 
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<ioi> o}^. ) ^olH ^4? 5flBi(i32a)4 sfl€(132b)^Hl tifl^ ^ 

<102> ^ AH cHl MOS H^l^fe jflig <3*joj #7] ^o]^ ^ o>u)^ 

#7l TflojE ^ ^JjLs] <£ A^*] <^^4. ^T, ^71 MOS H^^l^E^ Aj- 

<103> jE*h ^-71 MOS H^*l^EHAi aJ- 7 } o]B ^ ^ ^-Sr ^*>7l ^*fl #7l ^s] 

^ £^ ^S.^., A J"7) £^ *}zHl iH^Rr 71^: ^~§- a^SHB- 

<104> ^_aH1 2 

<105> H 3-8: ^ *fl2 ^AHH 4^. ^o] MOSB^^l^E^ 

<i06> a. ^Al^ofl = MOSH^^l^B^ Ji^JE^ !:£•-§- ^(lSOc)'?! ^ = <^ 

4sH, ^*1H ^H^r ^H^r t^^is M-bWU, ^^g. ^ 

^« "fl, ^ ?M» #7l ttS.Si\ <^^(LDD <^)(110b)^ ^-^^q-, 
Aj-71 o^e^^CIIO)^ ^-^liLrf ^ Qo}^ |^jt4. 
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<108> ^jAlc^l 3 

<109> 22- ^}d\]*\}*\±r B^l^Sl ^2: tfl^H £ °fl 4^- M0SB31 

7fl°lH sflEi^- o]^oj 4^3^ °l-g-*H ^ ^ 1 ^ 2 °1H ^ 

<no> J£ 4a 4e^ £)*V MOSH^l^Bl ^ hj-^ o. uJ-e)-^^ 

<m> 5. 4a^ ^AHl s. 2a £ 2c°fl wf^ ^o] ( u\n] TlMH-g- ^ 

3^(107) ^ ^ S^^H 105)^ ^ -if-^l- #7] ^5*] A>5|-nV sfl 

H(105a) ^ TflolB 2flH(107a)°l ^nfls} cH tIHb ^S#(108)^- ^, 

°fl^^^l^#(110)^- ^*H=f. HE.]^, 5L*)^ w}<4 u-lnl TflojH ^S1-(108)S. nfl^s] 

<112> ojo]*], a o > 71 ^l^aiAl^^dio)^- f^^j-Jl ol *o) ^ Al ofl ^-71 ofi 

3)^1^(110)* &2L?>}7) AJ-7] ofl3X]EflAl^^(H0) ^ 0 H1 SLJl-g- ^Bj$ ^^"(112) 

•i: ^71 12^- ^^-(112)^ <I3 xj-s)- ^ ^ CVD^cHl ^sfl 100 

200 A ^ 

<113> £ 4b-& t2^, #71 CH TllolB ^2:#(108)^- csj-JI ^-7] ^3)^^^^ 

(110)2] AV^.^ v) M ^ 21*5=3. 1-^1- 
<114> ^-7] oj-g- ^oj -g^ofl o^fl ^7] c^d] t)] ^2:1- (108) <%^2) oH^^M^ 

(110)S^ °MsL ±^ ¥^1^ *fll 5L^§ <3<*(110aH ^^^nf. wf^^Tll^, ^7l 
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*U S.3& ^(llOa)^ ^71 ^l^HflAl^^(ioo)^ a^^-S^-Ei ^ 250 300A S 

<115> #71 1-^1- ^ ^*Stb * 413 ^^-i- *M8^. -8-71 413 ^°fl> ^71 

<116> £ 4c# -S*H 1$ 5. 2e°\) S^ltt v}Q , A oM afll ^(llOaH 

^^H^l ^7l ^3J)^Al^^(H0) ^JE. #3^(102) ^ 7lHJ= ^2:1-(108) 

S.^) 100 vfl^l 200 A §J=-8: ^Hl€- ^sj-l-S. °1 ^ 

^]M^-(114)^- ^f, #7} 2}°m D nKH4) #*fl *1U ^^-(116)^- 

<ii7> s. 4d» ^S^, io) £ 2 f ^*1 £ 2H 5*1 w>5q- ^<H^ a o v ^-^-S TlMB. 

^^e]-(122) ^ #E]^5l^ Tllole 2)]^(i24a)^r ^W^. 

<118> £. 4e # ^S^, ^XHl is] £ 2k ^ 21*11 £Al^ ^ol, # 7 1 7)}o] 

H 4€(124a)2l ##-^(125)Sl ^ ^ #7l ^)o]a] (I26b)^l <>}eJN <£^H *fl€ 
(126a)<=>l ^^U, A o v 7l 3)l^(i26a)^H] ^W^- 0 1^^1 ^iH^i (I26b)» 

<ii9> 4^1, #71 isfl°H(126b)«- ^l^Rr ^el€- TflolB 5fl^(i24a)* 
p}iass}o] #7l oil 2} a] a] <|^(iio) 5.^ °M£- wlin^ n-^-iES. 1-^1- ^l^r# 
#7l *ll2lQ]Al^A(iio)oll #7l *2 = ell^l (130)^1 ji^s. lr^# 



54-24 



1020030012793 #3 H*>: 2003/10/17 

<120> olnfl, # 7 ] ^&^r°\ o]^ol Q 0 ]^ Aj- 7 ] ^A]ofl 1^ ^-o] Aj- 7 j ofl 33 Hi) a] 

(110)2] ^-ns.^ £AltV ti>^- ^ol , ^ JI^S^ <3<*(130aHl 3 

S}tt sflEd(103)2l S^^H j7^H ^^(130b)^r ^ 

*H 2^^ssf ^o] Aj- 7 i ^^10^(100)^ ^^q-, 3*1* S^tb 



<122> ^Ajojl 4 

<123> £ 5^ <£X\d\] 4ofl mos ^^s>7l Jfl^ ^^£o]rf. ^ 

*HH MOS H^^l^Ei^ loflAisl TflolH 7fl ^-3.^-3 <3#£ B^l^l (Sife 

7] 3=31*1<4 -8-71 7fl°lH 7fl^# Q<$£\6) Z\]4)f>}jL^ 1 lfl*l 

3«H*\e\ MOS H^l^sq- ^-^s>q. 4^1, ^^fb ^Hl tfl«H>*1fe ^}ahi Ha^ ^.3. 

<124> iAl*> ti>Sf £oj ; a. ^aHH rcfs. <5«E)ti. 2fl^i(103a)^r H Jf$H 7fM;e 7fl^- 

Jf(120)S^fEi <&#S\6) J=€*](121)7> %$£\o] TflolH ^^g. ^Aj^ Til 

olB sfl^(124b)^- #7] B3fl*l (121)5}- ^71 Tins 7 fl^( 120)1- ^S}^ ^^€4. 
i&th 7fl 0 lB <+5**Kl22a)£- A oM 7fl°lH 7fl^(120)Sl ^ ^ #7l 2=31*1(121)3 ^ 
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<i25> £ 6a ^H*l 5- 6e^r ^*HH 4€- MOS B^l^E^ afls ^£ ^v}?} # 

<i26> aJaH £ 2a ^fl*l £ 2fofl>H -i^^r ^l-* £ 63^1 

*V w}<2]- ^-o], ^> HHH ^«fl €H #s)-^-(102)?l «§#^ S0l7l^r #ofl 

c]n] TflolH ^S#(108a)^l ^§#^14. ^Jl, #7l SOI 7l^(100)#<^H #7l tfu] 7))o]^ 

^SS(108a)^- #e^>£^-, ^El*. sfl€(103)^l ^^W^UlO), ^# ^oM^du) 

£ m #2KKll6a)°l 3 #€4. 

<127> £ 6b# #3:^1-^ , *UH 1^1 £ 2g^l £^1^ «J-^BB #7l cH 7flolH 

^£lr(108a)-§: *(|7lth=K 
<128> £ 6c» , #7l ^sHS *)U ^e)^ <+s^(116a)-§- ^H 1 *HMH , 

#7l TflolH 711^(120)^1 T^ofl ic#Slol ofl^y 2fl^(103)# <>RM3 #7l 

TflolB 7fl^(120)S^-Ei 7fl°lH B31*l(121)« ^^ttCf. ^, #71 *W ^o\] B] 

t% #71 3jE|W. 3)1^(103)^ #^1tt #71 TflolB 711^(120)3.^- El <3#£H 7fl°lS 
H^l^(121)7> *g#^T}. 

<i29> a o > 7 ] TfloU EgAl(i2l)S] MOS B^l^E^ cl^><y s.#ofl nj-e]- S^7>^>jl, 

50 vfl^l 500A^£.B ^#*Rr ?A°) °1^ ^°1, Tflol^ h 31*11- *g#tb ^ , 7fl°l 

B #^8r #71 TflolB B 31*1(121)2}- #71 TflolH 7fl^(120)ifl# "flf^M 1§ 

^€4. n^M, #7l TflolH B31*l(121)£] a°l^f #7l TflolH ^^-^1 ^f-*fl7} ^7>5lJl ) 

#7) TflolH B 31*1 (121)2) &o]7} 3^^^ ^ ^SMH ^#S)^ MOS B^l^E-lsl Sfl^ 
^«17> #7>^4. 
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<iso> £ 6d« %^\#, 1^ £ 2h°lH -f-^ ^AS, -S-71 Tfl °1M 7fl 

^f(120) ^ TflolB H^^l(121)^ a^C^l^c.^, TflolB 7fl^f(120)^ ^ tIMB 

S 31*1(121) 3 Ml^S ^ 30 vfl^l 200A^1 ^ TlHB ^5KKl22a)-ar ^ 

^ A oM Tll^lH ^L>S}-eV(122a)^r #7l t^b 7fl^(120) ^ (121)1- 51 ^Rr # 

7l -g-^HH <i^e^H A o V 7l TlHH 7fl^(120) ^ B 31*1(121) fi^l ir. 

#3x7 4^*1, A oM TflolH ^S}-^-(122a)^r JE^l?!: v}Q 

, ^-71 TflolB 7fl^f(120)^ ^ ^ B31*l(121)£] ^ 7^<>fl ^, ^Hl^oj ^ 

<131> o^A^ a>71 tU°1B A]-sj.^-( 1 22a)ol g_^d\) tg^sM c£i=. TllojE 7 fl^f(120) ^ 

S 31*1(121)-!- nfl^}^ TflojE tg^.g. £ ^^ (12 4)^- ^^cK tf-g-ofl, ^aHI icq c 

2i ifl^l 2nHl £Altl -^^^j. £ 50II £Al <5l ^ ^AHlofl 4 

€- M0S H^l^Ei-I- ^*lcf. 

<i32> ^aHI M0S H^^I^e^ i^Hl 1^1 M0SB€*liBH til§><^, # 7 1 tIMb B 

31*1(121)^ Solnl^. AV 7 ] ^jolH lf-V\] 7 } #71-51 ZL, TlHB B3!*1(121)S] ^°1 

7} M0S B31*1^e^ sflv^ ^^It #7M^ <r 

<133> ^3^H1 5 

<134> £ 7-g- ^. ^ofl 5o11 MQS E^^I^e^ ^^^>7l ^tl" ^ ^ 

aHHI rcfs. M0S B^l^B^ TflojB 7fl ^ ^ TllolB 7 fl^-^l £)i511 ^B 
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i 40^^ MOS B^l^E)^ ^^*>c}. 4^1, ^MN 

<135> £Altl ^Ol, ^Al^ofl rcj-s MQS H^^l^B^, 7l)olH 7fl^^ ifl^ ^ Tfl Ol 

^^^#(140)* ^f-W. #7l <=H1 sq EflXl^CHOHMl^ TlHS ^SKK 122H 

oiji, a o v 7 i ^jolH -t_V2l-^(122)^Hl TflolH ^*Hr #sl^sl§ 7l]olH sfl^i 

(124aH ^7} TflolB 7fl^(120)» nfl^}^ t^sH o^rf. 
<136> £ 8a ^*1 S. 8d^ ^ ^*HH MOS H^^liH.^ ^ wj-^^ ^<5>7l # 

<137> ^aHI i«l £ 2a ifl*l £ 2f<HH ^ ^oJt!: £ 8a°11 51 Al 

y^o] t b^I^I -g-el «o v ^°ll ^*fl ^ A o^ -S— ^2KK102)<>1 *§^€ S0l7l^- ^Hl 

cM Tflc-IB ^s#(108aH ^^^cf. ^-sl^. ^-71 SOI 71 100)^-^1 ^y) tfv) tIHB. 

^2:#(108a)^: -s"^ a. 2fl^(103)^Hl ^ ^^1 9J#(110) , eMM^ClM) 

<138> £ 8bt- ^S*}^, icq c 2 g^l £Altb wl- 21- -g-«J3!- H o v ^^-S #7] u-IpI 711 °]B 

^S#(108a)^- ^7i*V4. 

<139> ^7^, £ Al§>^^ SJ:X|o>. f ^X\6\) 4<Hl *\ Q 4^1^, <Hl ^ ^ # ^ #7l 

oflEly. 3Xfl^l (103)^1 Tflol^ E^j^. ^AjJ=r TflolB #^8: &t}. 
<140> £ 8C» ^7} TllolH 7fl^(120)^ ^ ^ ^(^T, #7l 7fl °1 JUL 7fl^ 

(120H1 5l«fl ^Elw. 3flEi(i03)2l S^-^^MH ^el^-o] oi^ j=lo^j=l^ 

54-28 



1020030012793 ^7}: 2003/10/17 

£.3. ^€-^r °]}z]*!\*\<£ ^^1^ ^Befl^J = ^^€-^(140, strained-Si layer )-§- *8 
^tr^f. iBefltlS. ^ el €-^(140)^ Tflen}^ ^e]s^ 3^ nfl^i- oj-g-^H 

^*Hr nj-^si <a °flfe «ltf^ ^ A 5, 759, 898 JL, A 6,429,061Jl ^1 7lH 

3°1 3XA. ^Befl?j£L ^^(140)^ ^E^7><q ^o] ^7}£]7l nfl-ofl o] 

^ ^£^o] 7fl^£t}. 4^H, °1 ^*<H ^3xr M0S B^^liB^ ^ ^ 

<wi> ^7} iBefjE ^5l€-^ v (140)-B- ^-71 TflolB 7fl^-?-( 120)^1 ^ 31 ^ 50 ^ 

x) 100A^S.^1 w>^-zi^rf. 
<i42> £ 8d* ^S^, 12] £ 2h°lH w>sq- ^<H*V aj-^ #71 iHell<y^ 

^el€-^(140) ^Ml 30 ifl*l 200A2} ^ TflolB ^^-g- ^^(122)^ ^ 

^tr^f. ^-7] TilolS a>S|.b|(122)o1 fi^ofl 5£tt ^71 TflolB 7fl^(120)» 

<143> ^o\], ^]<t] 1^1 £ 2j ifl^l 2nofl w}-<2}- -g-oj^. hJ-^s £ 5^1 £ 

70*1 M0S B^^l^Ell- 2pStr4. 

<i44> ^_X\a\]6\] of^ M0S B^T^Tr ^-71 iBell^l^ ^el^^-^1 H^*li&| ^ 

^ ^ £M 7fls)<H °l^S7> ^7>a]^ ^ 5a tf. nJ-eH, MOS H 31*1^1 3 ^ ^ 

<145> ^AjojH 6 
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<146> £ 9^ ^x\d)) 6 oil MOS ^^}7] ^ *V ^Sol Cf. ^ 

*H°fl MOS B^liE^ -^^1^1 10] ^oi^ ^o^o.^ l^sfei-i: Af-g-^ tflAH] , 
CVD ^IHM- ALD«o V ^# ^°1B ^*Kr 53 -i: Tfl^JLfe- 1 ifl^l 5 

ofl^i^ MOS B^l^E^ ^<HW. ^^H, tfl*>^A-lfe ^Ajofl 1 5<M^1 

<147> £A]^ tl}<2}- £0], -gAloflofl 14s. MOS B^liElb, TflolH ^ 7fl^^ ifl^, 7fl 

olB 7fl^fi1 tfl^ £ TilolH 7]]^o11 21*11 ^#=1 oHElJd sfl^o] a ,£j=L<fl6j| ^^*>^ 7)}o) 

H ^^^"(150a)^l ^#sH ^71 711 °1H ^<a^(150a)^Hl tIMH #^h8r nM^fe # 

e^elS- TllolB sflH(124aW #7l TflolB 7fl^-(120)# «fl U*K£-Ij. $X^. 
<148> £ i0a ifl*] lOd^r ^^HHl 4€- MOS B^l^l *flS «o v ^* ii^M W 

<i49> ^aHI 12] £ 2a tfl^l £ 2f<HH -^^tb «>^4 ^*8*H £ lOa^l 

$ «><q- ^-ol ( h^^I ^-21 w 0 V*H o)§fl A>sl-nV( 10 2)ol S0l7l^ #ofl 

3*1 TflolH ^-§-(108aH ^^^n}. =L?]JL, #7l SOI 7l^r(100)^>H #7l cH TflolB 
^S#(108a)# l-e^KE^-, ^^a. 3fl^(i03)^Hl ^^M^CHO), ^1^^(114) 
^ ^1 ^e)^ <+3Wll6a)°l ^#€4. 

<iso> £ 10b# t2^, -g*H io] c 2g oil ti><4 ^-<H^ #71 cH Til o] B 

^S#(108a)^r ^171*14. chg-ofl, #7l TflolB 7fl^-2] tfl^S, TflolB 7fl^^ 

7-1^ (TflolB Tfl^ofl ^Sfl °^^B 2fl^^ £i£JjL<fl) ^ Tfll ^-g- #^(116a)^ 

M4H1 CVD SEfe ALD^^.S. TflolB ^9i^-(150)* #7l TflolB 

^-(150)^- 30 vfl*l 200A^1 ^ tMIS #7l TflolB ^^^-(150)^8: o.b a> 
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TflolB ^<S^-(150)^r CVD«o v ^°m ALD^ofl £)*fl #7l xv^bJ-oH 0.3. ^ 

aflSA-m, Ta 2 0 5 ^ ( Ti0 2 ^, A1 2 0 3 ^ ( Y 2 0 3 ^\ ZrO^, HfO^, BaTiO^, SrTiO;^, 21 
- oli-o^ 4^.nv - ^. = ^ o^cf. st!:, ^"71 TflolB *|<?i^(150)£: <M3-#(Si0N) 

Tfl^^ 7^d|o S fgA^ ^ o^4. ^-714 go] Tll^lB ^<^^(150)^-S £ 

3*1^ M0S H^l^S] S-A^ C]-<#*}7)1 ^ ^Cf. 

<151> ^o^Ai, TflolB ^^^(150)01 S^ofl xl^r TllolH 7fl^(120)» 

oH#g>5L^ TflojE ^-g- ,£^(124)^: ^^*Vcf. 
<152> £ 10c 1- ^*}^ , #7l TflojE ^-g- £*1#(124) ^ Tllois ^<SBi-(150a)^: CMFg-^j 

-§: ^*8*H <S*M^ ^-71 ^11 A>s|-^-(ii6a)^ S-T&Sr ^#^4. 

n ^A, ^71 TllolH 7fl^(120)# nfl^^ Sel^e^ TflojH 3rfl^(i24a)^l 31 

th A oM afll ^51^ ^^-(116a)2l- 7flo]E 3flii(i24a)^ X^ofl =L^JL, 

^71 t)HB ^^^"(150)^: TflojB 2fl^(i24a)Sl ^ ^ T^afl TflolH sfl€(150a)il 

<153> £ 10d# <#7] ^-o]ui^-(H4a)ol Aj-7] ^1 Aje| 

€• ^>2l-^-(116a)^- ^ °H^ ; Aj- 7 j ^.oluinT- (114a )^. OlAj-O. 

Sl^Rr ^-g-^H ^ai ^z^lcf. ttJ-eH, ^ ofl^'aH^Uio)^ ^ v 7l 

7llo]B 2fl€(124a)^l ##^(125)^ ^7} ofls) H^a] <M#(110) JlB^ ^#^t}. 
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<154> oj nfl f tf 7 ] TflolJE ^ 150a H #^S>-S. ^5)<H ^0.0]}^ 

m ^^-(116a)^ ^*Wb ^« ^"71 ##^-(235)21 ?§^S)o] 

91^ tJMH ^^^-(150a)^ <£¥-7\ &n ^7^4. 
<i55> ^7} tIHb ^<?i^(150aH ^ ^-J^iLS. ^£]<H ^^1^, H^l 

^ ^o] ^-71 tIMH sfl^H ##-^-(125)^ ^taofl *§^<g TjiolH ^<a^(150a)^r #7l 

^11 ^>2|-^-(116a)^: ^1 XMiJ*l *Hf-^T ^S- Sa^. 

<156> Et, #7l Til olH ^<a^(150aH *Lz)& ^^AM^S, *§^3°1 # 

7) ^oluinV (114a )^ *|l7i*Hr m ##^-(125)^1 <§M^$H 

<157> T^g-ofl, -a]aH1 lo) £ 2 j^l £Altb °l£r ^ ^i^S £ 

^(llOa)^ ^, -£ 2h ^] 2nHl w)-<4 ^ig- ^ o_ S ^<s}o} 

JE 9°fl w>sf ^ ^Al^oil 4=. M0S H^l^f- sp^nf. 

<158> ^aT^oi] 4^ MOS B^l^Tr ^7) ^<£^SL3,x] $-&^°] fe£ ^ °1 

<159> AjA]ojl 7 

<160> £ 11^ AjAl<^l 7ofl o]*l MOS H^l^Eil- ^^^>7l ^ 

*HH MOS B^l^Ei^ SOI 71^: cflAicil ^V^o] av^j 7 1^H M0S e^^-^ 
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^Hl tfl*HA^ ^A}6\] 1 tfl^l 6<H1^^ ^^*i M-Bf^Jl, ^4*v 

<161> H>Sf ^-ol, ^A^H oBBjy W>£^ 71^(100)^ A^ofl ^ 

€ € ^(5^1 °J:^)^H ^^^4. SEth ^i/=efl<y <^(130)£r ofl^ eaaI ^^ofl ^ 
£ ^I^aI^ ji^s. ^^(130a)4 ^-71 oflsl^Al^ Ji^o] <S^(130a)£| o> 

ZlHl 71^(100)^ ofl^jd c^<*]o} ^-.a-o]] ^1 oi^-ilo] ol^ JL^S.B] ^# SJ- 

^> (130b) 4- i^-*Vrf. 
<i62> ^ 2a^l w>sq- ^<H*V _o^ ; 71^(100)^ 

^w.ofl -f-AV^oj H^l^l 4i7> ^-Qr ^B)ti. ^^(103) J= ^(102)^ ^g-^ 

A. 

<163> t+^-o 1 l > Aj- 7 ) 71^(100)^1 ^El« <^<^ Ol^ ^A^ M0S 

<164> tf-g-ofl, ^A]^ io| t= 2b i-fl^l 2m°fl £AltV u}<2}- -g^*! «J-^J>.sL £ lH 5*1^ ul-sl- 

^ ^^HHl MOS H^l^l-i- ^^4. 

<165> £ Al^l^ ^SM^, ^71 2 6°1H £ Al *V H><4 # 

71 aV£^l 71^(100)^1 ^T^^l *h£*fl MOS H^H^S ^12:^- ^ 

<166> ^^.ofl n)-^^ s£ 7 ) ^aHI i vfl^l yofl £ AltV *<H1^- ^.cf s^ol f$ 

#5.%) #*1» ^1^ ^ ^Cf. 
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<i 67 > ia]-^ ^-ol ^ofl TllolB ^ ^ ^ o>eflo^ ofl^^Al^^ 

* nq-^ MOSS 31*1^^ ^^ol tg^<gc]-. TflolH ^.cf ^ ^1 5^]i 
^3^r M0S B^l^iEil- ^ 

<i68> ^ M0S H^^liEi^ c^l oH^ajAl^ ofl n) E jj A ] <*^,g- 

<i69> A o v^^. 4^ ^-oi, ^x$s) y>^3i*v ^aHI* ^^^^^l^ ^o> 
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1] 

7l^ 0 Hl ^Ejti sflig; 

^o V 7l TllolH £^-3 °<HH ^-71 711 o]E ^^U, ^"71 tIHB 

^"71 TflolH ^^1, #7] o]l2]e]Al^^A o Hl ^ 

^7l TflolE £rxo] ^ofl, ^-71 ^^EflAl^^ofl t§>$3<H ol^ <g <*]-§. 

2] 

^ll*oHl 91^*], <#7] 71^ 7l^r, S0l7l^r, ^Bell^H 41^^ 7l^r, 

GaAs 7l^r SiGe 7}&-£ S.^}^ ^^°-S. «V£^ . 

[^^> 3] 

ofl3ijEJjAl<g^^ AVtLofl ^s)^ oi^ LDD °m ^ ^71 LDD <3<^H <y^*H *S^£ HDD <3 
4] 

^ t}^ aV£^l 
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[^^* 5] 

[^T 1 * 6] 

7] 

316%M1 Sl^H, A oM TlHH ^-M-^, ^sl€- ^Ms^, Ta 2 05^, Ti0 2 ^\ 

Al 2 03^, Y 2 0 3 ^-, Zr0 2 ^\ Hf0 2 ^-, BaTi0 3 ^, SrTi0 3 ^ JE^r <>1#3 4^*1 ^-g- ^3 £.3. 

8] 

^s^l^f^Hl ^ ^e|A>olH.^ e] X^Vtt ^^r s-^£sL *fe ££31 

9] 

^"71 7jlo]H ^^-^eHl <£#*H iHEl| 0 J= o^^M^f^. d it*} 

^£3. <^ ££31 
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10] 

111 
12] 

^-71 TflolH 3^ °c^H ^"71 TflolH *l^Ml ^^^Jl, 4M Tfl o]B 

#7} 711 o]B 3^ ^ ^ 4M oH^HlAl^^ a^^^l 711 °1H 

4>7l TflolH #-¥-^ ^°H, =LZ)JL ^7} ^^aiAl^^l-^ ^] 

41-71 TflolH ^^-^ <#^6\] y ^- 7 ] ^olH <?1^M £UL, ^"71 ofls^ 

#^1 ^3<H 5^ LDD <^ ^ ^-71 LDD <3 ^Hl <y^H ^7} ^ ^ ^ <^ 0.5. 
JfEi 4M 71 ^ ^o\] 77}x) <£^S\o] $1^ HDD <3^# 3* ^H)5LS #51*11 
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13] 

*U21H1 9X*\*\, <$7] TflolB Ta 2 0 5 ^, Ti0 2 ^, 

Al 2 03^ ( Y 2 03^-, Zr0 2 n, Hf0 2 ^, BaTi0 3 ^ ( SrTi0 3 ^ HL^r ojs.^ 4^0] 0.3. ^ 

[3^* 14] 

^112*oH1 91°]*], <#7] °JW2L tf-M .#7] TflolH ^S^S ^-g-SKf 

15] 

16] 

#7] ^H^Hl, #7) Sfl^oj ^ojH ^ ^#«5}^r 7\)o}^ 7 fl^- 

^"71 TllolH ^^1, ^^UjAl^^ofl -g.£-§. <£7fl# 

tiis^l #*13 ^ls 

17] 

^116%H1 &<*H, ^"71 <3»i^t± 3)]^^- ^3.3. 7]^:, S0l7l^, ^Hell^JEl 71^, 
GaAs 7m S^r SiGe 7l^Hl ^*Rr 3# ^ ^JE^l ^ ^ . 
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18] 

[3^* 19] 

XlS 
[^^j- 20] 

21] 

X]20* o Hl &<>H, #71 

^1-71 TflolH #^g: X|l ol^ i~oj DfiHS. A}-g.*M ofljll^Al^^oll izyg. 7] 

#7l 711 °1 B ^ 3l ^-7) ^no)*\^ ^2 o]-a ^oj DfAHS ^>-g-*H ^7l ofl^UH 
•g^oil tiling jl-^JES. ol^og^ H 2^VS Jl^-H^ 1-^1- JE^g ^ ^ (HDD)-i: «g^*Rr # 
71H1 ^*fl ^*Rr ^-§r ^ ^ tiVH^ll XI 
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22] 

2)120^1 
#7l 

7^515. o]^-og^ H 1^1-S T^SL^ SL^(LDD) ^ ^ #31; ^ 

<Mf^l tijjil^ JI^JELS ol^cy^^ 2*}S. JL^SLS] JE^j ^^(HDD)# *j^Rr # 

23] 

^121%!- *fl22*<Ml &<>H, # 7 ] LDD cgcdo] ^o]^ a o v 7 ] cHl^EflAl<g^o) ^f-^Jicf 

24] 

S^Kr ^HJiLS. ^ «V£3l ^1^1 ^ . 
25] 

*I|243MI 91°]*], ^r7) TflolH ^<a^ l^s^, CVD^ ALD^Hl £)«T| ^*Rr 
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27] 
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